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How  does  volatile  PM  evolve 
in  the  atmosphere? 


Spatial  /  Temporal  Scales 


Measurement  Systems 

•  Thermodenuder 

•  Dilution  sampler  &  aging  chamber 
Measurements  of  gas  turbine  engine  emissions 


•  Microphysical  Kinetic  Model  for  Plume 

•  Contributions  of  lube  oil 

•  Laboratory  studies  of  specific  HCs  and  Sulfate 

•  Combustor  system  studies 


Measurement  of  PM  in  engine  exhaust 

Aging  in  “smog”  chamber 

Modeling  of  gas-particle  partitioning  and  SOA 

production 


Microphysical  Modeling  of  Near 
Field  Evolution  of  Volatile  PM 
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Soot  Coating  Composition  Aerosol  Droplet  Composition 


Predicted  Particle  Composition 
in  Aircraft  Plume 


li- SERDP 


Nucleation  mode 


100  200  300  400  500  600  700  800  900 

Downstream  Distance  (m) 


I  Water 
I  Sulfuric  Acid 

1^20^12 


□  ^16^10 


4  8  2 

1^3^602 

1^3^60 


0.2  H 


Soot  Mode 


0  100  200  300  400  500  600  700  800  900 

Downstream  Distance  (m) 


I  Water 
I  Sulfuric  Acid 
1^24^, 2 

]C2oH,2 

CieHio 

1^3^602 

IC3H6O 


Findings: 

•  Highly  Dynamic  Systems 

•  Nucleation  driven  by  sulfuric 
acid  and  water 

•  Hydrocarbons  criticai  for 
growth 
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What  are  effects  of  photo¬ 
chemical  aging? 
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Secondary  aerosol  production 
overwhelms  primary  emissions 
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Relative  Intensity 


Lubrication  Oii  and  Voiatiie  PM 
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Findings: 

The  emission  of  iubrication  oii  varies 
significantiy  among  the  aircraft 
engines  with  different  designs 

Contribution  from  oii  can  be 
dominant  in  organic  PM  emission  in 
some  cases. 
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Key  findings  SERDP  Voiatile  PM 


•  Volatile  PM  highly  dynamic  system  in  atmosphere 

•  Secondary  volatile  PM  production  very  significant 

•  Lube  oil  important  constituent  of  volatile  PM 

•  New  tools: 

♦  Detailed  microphysical  kinetic  model  for  plume  soot,  sulfate,  and 
organic 

♦  Volatility  basis  set  model  for  gas-particle  partitioning  of  primary 
organic  aerosol  and  production  of  secondary  organic  aerosol 
(SOA)  in  atmosphere 

♦  Dilution  sampler,  thermodenuder,  and  smog  chamber  techniques 

•  Archival  Papers:  7  published,  4  near  submission,  others  in 
process 
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